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(54) METHOD FOR USING ACTIVATED ALUMINA IN ORDER TO REMOVE C02 FROM GAS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gas refining process capable of effectively removing at least 
C02 present in gas to be refined as impurities, pref, both of C02 and steam. 

SOLUTION: In a refining process of gas containing carbon dioxide (C02) as impurities, especially, a PSA 
(pressure-swing adsorption) or TSA(temperature- swing adsorption) process, carbon dioxide is adsorbed 
by an adsorbent containing activated alumina. Activated alumina has a specific surface area of 200-299 
m2/g and contains at least 80% of aluminum oxide (AI203), silicon oxide (Si02) and iron oxide (Fe203) 
and 0.001-7.25% of at least one oxide of alkali metal or alkaline earth metal, for example, sodium oxide or 
potassium oxide. Gas to be refined is air or synthetic gas. 
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(57) [£jft] 

[ana] mm-r^tfxwz^mvok ^x&t£-tz>'p 

*3B3UW\ 'M<ifcH«i (CO 
Ai5±rj!TSA7'ntXffcoT 1 SttTA' 5 "^^Sr 

>652 0 0m ! /g^V^L2 9 9m ! /gt'fc(l , i: 
t>8 0%<om<tTJl>S.-VJ* (AI2O3) , K-fk^ig 
(S i O2) N mtm ( F e 2 O3) , fcitJO. 0 0 1 
%^L7. 2 5%co. i: <£> 1 fficoT/i^ l> 3=fc 

So 
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[!S**l] '>ft<fcfc-BKfc«* (COz) Sr^M 
Oz) «:'><£< i: fc ia<^Sttr/u^^-0«[^S:{ix.S 

or, 

HMESttTVUS ltSEW2 0 0m 2 /g^^L 

2 9 9m 2 /gTfc^ 
BMBiSttTVV' 5 

tt)8 0%<£>BtfbTA'S~*.A (AI2O3) k, 10 

(s i o 2 ) t. 

Mi£®i (FezOa) t, 

0. 0 0 1%iV>L7. 2 5%^ '>4<ttlt^7 

y sfcttTA'* y ±n&«<7v>fc< <t 1 1 -D^mit 

[fS**2] BJIBISttT/W^-J-tt, 8 5%fcV^b9 
9. 8%6DgKbT^~?A (AI2O3) , SiKtt 
9 0%4^L9 9. 5%<5D®Kfc;Tvl^:=^^ 
L i fc 9 2%<7}&ffc7>^~*AS:-&if CI t 

£4#$^i-£IS** 1 lE«<B#jfe 0 20 

[is** 3] Haie&teT/us-j-tt, 0. 0001m* 

%i^L3li%^)iftii (S 1O2) , £?£L<f± 
2. 5fi[*%SrTllISiMk3S*fcJ:tJ c /*fcl±0. 0 0 

«i*fcli2E|»*S, 

[if** 4] itfjasttTA'S-m. i%«rTlsi5iMb 

ft (FezOa) . £?£L<teO. 5%S:TlBlSKfk»fc 

ctu*/*fctt:o. 0 o 0 5%«:±iasii{b«**tpr. i 
sr#ati-5»** 14^13 i^-ma* 1 mm^Jj 

&o 30 

[ft** 5] ffirESttT^^-^tt, 6%^TH1^>4 
tt* #*L<te5%£TIII3'>ft< fcfc li<7)7/^y 

%£r±i§j5^ft< ia^7wyjfcfi7wy± 

[ 19**6] ffit£7yi^ -tfl, thy (Na) , 

#y?^ (k) \ &£z$^tiib><Dm:'&yofrbmvi£tiz> 
'pte < thi m<D&m<D'Pti: <hi ^>(Dmit^). » * 40 

U< tt»fb-J- h y (NazO) Sr^trr tS:»«4: 
-*-*»** 1 L 5 l^f^ 1 *fffitt^*?£ 0 

[It** 7 ] ffittT/U^ ~m x ifcggaS^ 2 2 5m 2 
/g^^L2 9 0m 2 /g, if* b< tt2 5 0m 2 /g& 
^12 8 5m 2 /g-Cfca^i^#m^-r5IS**l^ 
V^L6 Vvf tit* 1 *fE**>*fe 

[IS** 8] SttTyW^^-tt. gSttffllLf«^o. 
0 1^^10. 50cc/g, ffiL<[10. 0 3/j:V^ 
LO. 30cc/g, £ 9#£L< teO. 04ftV*L 
0. 17cc/gT*>8:i:«:#18i:taSI*aift^ so 



l 7 v>t na» i *tettco^ffi 0 

[is** 9 ] mvkTs\» $ -rn, mm** 7 6 0 k g / m 

3 ?i^L8 9 0 k g/m 3 . *3«tt5/*fctt»»ffitt^6 
kg/^ll 7 k gt'S>5Ii:Sr1#ai:t5«*9lft 

V N L 8 1/ 1 *!B*0>#«fc. 
[IS**10] ffittTyu^^ii, f^X^lmm/j:^ 
15mm, &Sl<lil. 5mm4^l3. 5 mm CO® 

*ttf^«S:fttri <^ -T 5 ft** lftl>L9 

[IS**l 1] TSARtfPSAffi^E>45»^5)a 
(fiL<ttTSAft"C*Si ££r#m*:-r£ff 

*«l^tl 0 l^i-*L*> 1 *fB«CD^& 0 

[IS**1 2] PMHWl^^l 0 0 b a r , if 
tt<li4ft^L5 0 b a r % jo «fc fcttjtt#JE* 
^ 0. 1 ftV^L 1 0 b a r . L< 1 4^16 b a 

-rtit* i *ts«6o^& 0 
[is**i 3] ttmt^itfxtDmtin* 

[is**i 4] (Hzo) , mmmtm (n x o 

y ) , mmitit^m (c n H m ci P ) , *j:w«ft:** 

(CnH.) ^b45»^baW5*ixS^*< i: t loo 
£4#® £-*"£»** l il^Ll 3 l^-Ttifr l 

*te*^^ffi 0 

[»*ai5] finji-^t^f^watntt, iv P m# 

l^L 1 0 0 0 v pmCOCOz. fil 0 0 v pm 

** 14^114 v>i*ixa> l *fB*co^j& 0 
[fS**16] (CO2) 

(a) ^M^0SfttL{C, »{bT/u^^S:«x.S»##J<7>tt 

8fe^ltJI[teJ:0-»{b:«* (CO2) i:fc-SB 
*r»*teJ:o-CI»*+5»||«XSt*U-C, -»fb«* 
^Ftt« (CO2) <o/>ft< 4:t-SB^Ift*Sixfc»«S 

(b) Ig (a) t:«fcfll«*ixfcffi«©*ixS: 

[I»**l 7] (H 2 ) &3LX}—mt&M (c 

O) *b^ft< (COz) Sr 

^'&mt Lr*tf-&«^f^<oatix*»b, tmsi (h 2 ) *5 
«tr5/4fctt-iMt«* (co) *»ifrrs*ffi-c*>o 

(a) ^^x^gftn^. »^bT^^^t«x.s»»»j 
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&jj&:<Dmmi£i:9-wnkmm (co 2 ) <o^<th 
(co 2 ) <£>'>ft< t h-mm^^titim 
(b) xa (a) feafc««s*tfc'&iatif^«)« 

ixSr?&*PLT, (Hz) »J:tf/*fctt— IMfcK* 
(CO) *»iSi-5^*< it 1 o^ifta5M»xefctt 

[0001] 10 

[*9§<©jiii-saw#iF] *3S9im:, jt*sa^2 9 9 

4 \*&j£tfx <nffiini£ftfe-r 5C0 2 ^J: t5/* fete 

HzO&f&iz-fZtiVXD^ PSA. TSA, 4fctt|^|« 
[0 0 0 2] 

ft<bftv\ 

[0003] r^^BBLT, «ffc*:«ffi«*3J:tf'frrt; 

fi, 2&ft<75ftTfe*^(S;ia (cryogenic) #Sf<Ofuf-, "t" 
ft;b^M£S5a#Ili^~:y h^a—yuKtfy 

A-T 5 il&fciBfe* Lfc tttttf ft & ft ^-®Ht:£* 
m (CO2) *5«t^/4^:tt*sSm (H2O) (D^^y<D 

[0 0 0 4] ^oSiifl, 5ftffi*©W«k3a3ftSft 
v^, SftS:?fr*PLrffi;aje:Ufci:#^^^P><o^«« 30 

[0 0 0 5] |$^LT, *«£M<75C02^*Titt:. 
I|2 0 0 vpmft^L6 0 0 vpm x ASWl^ltft 3 

5 Oftl^L.4 5 0 v pmt'$)5c 

[0006] rixb^BBHSrlHliBi-Sfc*^. ffia^K 
fT^tv^o r^m^Btj^lfi. *jxaM6a5H*^=5> 40 

h0>±*-T?frfoft6fc», rutj (front) J fit®* 

[0007] r^^^Ba^fi, i^^CT, ts 

[0 0 0 8] — TSA^Pt^^;WiKTw 

[0 0 0 9] (a) ^«<o»a«4:, ^ttttSriflffittHSfc 
titflbar S:±|i]S*!fi-C«*LTfT5o 
[0010] (b) g83g3§£«JEUT. *«[flE*fctt* so 



SU±*S8fc £ X_fc£ 1 b a r *fcii 1 b a r 
[0011] ( c ) «ff *«ffiT"C^»*»J^^ftlf 

[0 0 12] (d) «»»Ja>Jftip«:. «Ffcffi«^«^ = 

[0013] (e) mm^<nmuj±z. m*-tt4u&Bm 

[0 0 14] PSAyni?^^^/W-SLT 

rnttUKtt^iacxe (a) . (b) . *5± 

1/ (e) trfllASi^ B4I8 (IS (c) ) ©IHJfcl 

^IS (d) «t^ii:J:ot, tf:-ii;TSAy 
nir^J:«9 ^yuffl^Ciiciot, TSA 

[0 0 15] »4L<fi. ^McoSu^S^Sfi, 3£?'J(- 

[00 16] ^(7)J; S A4tliP S A^^IUS! 

^o-feyMi* «x.tfJKT^>3tltt^|E«tSnTV^S 0 US-A 
-3.738.084, US-A-5.531.808. US-A-5. 587.003. 
15 US-A-4.233,038 o 

[0017] *fc, fiaaKa^jisffift^^iiioHK^R 

(7k#l-£oT) SB«LT*ii'>ft< i t> 8 o^Sfcfi 
J: *9 S5V>aS^?>J^HaS4"trTt"fs * UTffiftSr^ii 

Industrial Gases & Cryogenics Today, IOMA Broadcas 
ter , Air Purification for cryogenic air separation 
units, (Jar. -Fab. 1984, p. 15 £*T#HB) ^frteEP-A 
-438,2821- Jl oT, WlRKIftBi SiX"CV*S 0 

[0018] rttfi, a*#t-«to-c*pfejxTi^J: 5 
5fc»te, ffi«^»*^Kxssr*i-B»^^«?&ipi-a 
fflttai-saiStt* fiai-ftto^snc^isv^aft^a^ 

[0 0 19] 2B«3fts»»^-v*iiofc«. -Tft 

«k 4#^c0 2 io e tt5H2 0^*£4fc*>±<B£fctt— SP^© 
9»**Jxfcffi«Sr, ii«(Sa^:i:x.tf— IS^«J- 1 2 0 

^csrTiaaafts-cftiP'rswtsr, ^m^ffia^®^- 
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5 

[0 0 2 0] ffim\Z. &rfZ£tltitfX (synthesis gase 
s) &tzn&f&#X (syngases) &f&tfX*m)&1r 

z>*m (H2) texxf-mimm (co) ^^ofsr 

^tL/t^^f^^, Ml^V^L6 0 0 vpm^, £FS 
L<fj:l 0^^15 0 0 v pm^COz^^/Wift 
^r-atPo 10 
[0 0 2 1] -mz s if^-r h^^^c^eg^J^i:^ 

(h 2 o) &*&mi-z>^ t»m 

StT^5 0 «^Lt, icStEP-A-7l8-024^#fiSi-5C 
<^T*#5 0 rrT'f^. Si/AlJt^l. 15m 

JBBa*w^ft^atix^4ixac02Srl»*i-a 
1?*^^£;hrC^£ 0 I^HS^u-fexa^ ifcifcEP 20 
-A -284 -850^ J: o TUBtf $ tit V > 5 r t ^a* £ tlft 

[0 0 2 2] U^oj&^;£ift;dS7Vu5^t:JIJ^TC02 
<Z>&¥P;foflSjS< x SfcftfetO^f^O^eR^ (coadsorptio 

[0 0 2 3]ffi*^ 7;l/^t(iC02K±{;»LT-?: 30 

#iifrfc>;H5o r<7)wi:IL eyitfXfitUS-A-5.137,54 
8. US-A-4,541 ,85K *3 <tt>*US-A-5 ,689 ,974tCf£ffi£ to, 

[0 0 2 4] ^(DFSMnMlk&UfrZtzM^ v><o>6> 

[0 0 2 5] (Sitf, XifcEP-A-766.99Wi. tf^fKff 
■^-Offi^fClSttSitri^o MT^^tli, pH^9 

^*fUTffteix5o 50 
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[0 0 2 6] -£GDtt:b«9lC s 3CSfcUS-A-4 ,433 .981 Mte. 

$r^LTf^S!iLfcr^^^-K^{c:. 3 0 0°CJ^T<W& 

[0 0 2 7] Sfc, 3tittEP-A-862.9373a5a*i-Srt« 

t?fflV^rtH#»4, ^C^EP-A-766.991CO^ix 
[0 0 2 8] ^fc, XiBtEP-A-862.936-ete* 

-A-766,99H£S2**ftfcfc0>-?S> , 9, JBV*ft-fcf;*-9>f h 
HEP-A-718,024^^x.btLfct^T*foS o 

[0 0 2 9] $f>^ ^C^EP-A-904,823, EP-A-904,82 
4, *5.fct* EP-A-904,825Mfi, ffittT/l^ ^ 

fcjWE*£iX-CV*5 0 ttfflt5fitt7^5tlt Laroch 
e^b#fl8##A-201 AATil£^£*U J**ffi« ( rUMft: 

5m 2 /gT'fcS7^-;ttfc^ 0 

[0 0 3 0] *fc, tfc*ffi«36S— *l±3 0 0/^^13 8 
0m 2 /g. te*tt3 2 5ftV^L3 6 0 m 2 / g ^ffifeii" 
SffittT/l^ -t-&9®htlX&V . ^n^nActivated Al 
umina 2-5 Grade A3o J:!/ Act ivated Alumina F-200<7)^ 
n°n£ t\ ^tb-ettProcata lyse^o «fc tM lcoa^ 6 JIB 35 £ H 

[0 0 3 1 ] b^L^< ^MSi^nir^^^ft-r-S^t 
Sir, r:nbo5Fie*Sr«#^ i toT-e#5«f1'l»* 

[0 0 3 2] 

tf^cDmm^v^x&mmLrX, m%HD7 > *-t*&&w 

-fZ^kX2b2> 0 -Ttat>^ *3SW^BWli. WKr^ 
#3Cf^ + ^#6«ii: Lt#4t5'>i< k tCOa, $f 
*L<ttZlB8ft:JK* (CO2) *3«tt/7k3gSl^^SrSS 

So 



J 



[0 0 3 3] 

[»H£»*-rSfc»0*»] Sot, *36W©±H 
tt, '>*< J: (CO2) ^a^^LT^ 

'>*< £ t>-«B<Z>"IMb«* (CO2) £'> 

ffittTA-^te. MffiW2 0 0m 2 /g*^L2 9 

0%«ft7;i^^^A (AI2O3) SMfcS* (S 

i O2) fc, Ifefkfife (Fe 2 0 3 ) 0. 0 0 10 

17. 2 5%<£>, 2: t lt©7^ D SfcttTW 

[0 0 3 4] **9§(D£Kl£fcV*Ttt, (%) 
ftx f&iMSm (loss on ignition) (7)^(C X i^^^T 

^SSSSfc: J: 3 fc 

[0 0 3 5] MIt^2 0 0m 2 /g^^L2 20 

MBi^3 0 0m 2 /g^±[H]5ffitt7^^t(D 

[0 0 3 6] I^aot, *fc 

[0 0 3 7] mKJgttTVl'S 8 5%4V>L9 9. 

8%^)ift7/V^!)A (AI2O3) , £?£L<fi90 
%4^t9 9. 5%©»{fc7yV$ = *i^ <fc9ff*L< 30 
il / >?i< t t 9 2%<7^{tT^^?^£^fr 0 

[0 0 3 8] WieffittTyU^^fi, 0. 0 0 0 111% 
*V>L3S*%^»>fb:S* (S iOz) . £?£L<f± 
2. 5tt*%S:Tle]S^t:S**5«ttf/*fcttO. 0 0 

[0 0 3 9] miBffittr^^^tt, l %£Tla]£®Kfc©c 
(FezOa) , ffiKliO. 5%S:TIil*BMb«*5J: 
tf/*7tfl0. 0 0 0 5%Sr±0«ifcifc«Sr*tfo 
[0 0 4 0] BufSSttr^^^tt, 6%SrT0S^*< 

tti mor^x y •atzteTsi'* y ±3&&JR<7>&{fc4*L 40 
ff* IX IS 5 %*rTlHl4*tt < £ fc l «(Z5T/u* USfc 
HT^*y±S^JR^K{t«l*3j:t//4^:(io. i%£ 
_hd]£'>&< iaw7/^yif:|j:7;^y±I4 
moffitm^ #4L<te4%SrT054"fe< ISO 

r/u* y sfcttT^* y ±s^JS<oKfb«i*5«tt//*fc 
tto. 5%^±ihI5 / >^< ^ 1 1 wt>t>\>13 y *fcf±r 

[0 0 4 1] ettT/U^^fl, th'J[)A (Na) % # 

y*^ (k) , *5±t/w^&©s^*36»e>a«stL5^ 
* < 1 1> 1 i^Bw>i <tti &$. L so 
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<lilfkthy>^ (Na 2 0) Sr^tP. 
[0 04 2] ffi«:T/U S tt*ffi«355 2 2 5m 2 / 

g7i^L2 9 0m 2 /g, ^L<|j:2 5 0m 2 /g^^ 
L2 8 5m 2 /g-e&3 0 

[0 0 4 3] SttT/US-m, glifftWL^ffi (macrop 
ore volume) #>0. 0 l^l^LO. 50cc/g N £p£ 
U<ttO. 03^^10. 30cc/g, € t«9»^L< 
fiO. 04^V^L0. 17cc/gT*fc5 0 

[0 04 4] jgttT ^ S 7 6 0 kg /m 3 

^^I8 9 0 kg/m 3 , !f^L<^7 6 9 kg/m 3 ft 

(crush resistance) ^6 k g^l^Ll 7k g N £f U 
<f±6. 6kg4V^Ll5. 2kg-C*>5. 

[0 0 4 5] gtt7;^f|j:, t^XA5lmm4V^5 
mm, Sf*L<Jil. 5mm^V^L3. 5mm(Dli 

(agglomerated) &^0>Jf£fBSrft U JS^f-l**^ 

[0 0 4 6] TS A^JztFP S A^Pt^^e>45»^ 

[0 0 4 7] R»flE*j&S 1 ftl^L 1 0 0 b a r x jff* L 
<li44^L50bar, *5 ±t5/4fcttJBl#ffi*dS 
0. l4^L10bar, ffSK ltl4^L6ba r 

[0 04 8] » 4 L < tti&S3&S'>fc <H50 t^^S 

<£t>lO(7)XS, (ASU) 

[0 0 4 9] WJJi-^S^f^oaEtttt, fflfSSfctt-fr* 

[0050] (H20) . mmmim (n 

xOy) , &mMk&®> (CnHoClp) . *5it/Kft* 

* (C„Ho) 39»featea»39»b3Mia5ixa'>4< ^ 10 
ff*U<tt*2(R*S:l»*i"5^*< tt> locoxe 

[0 0 5 1 ] ffim-t-^Zlfxnffitll^ lvpmi^L 
lOOOvpm^COz, »$L<(j:l OOvprn^^ 
16 0 0 v p m<DCOi £r^tr 0 

[0052] strE^ft < t h 1 107;^ y t. tz\*r^ 

(poss ib le) «{:J;oT b-f 5 HU K itu I- ^ 
[0 0 5 3] ftulS'>&< tt> lt07^!J 4fc^T/U 

a^&jn^>ft< £ t> 1 ^v>mim*t~te7km<kmz<£ 

hfc^/^S^W^S*bfc7;u^t^*M 
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5 i 4fctt*fcoxa©iBKESfBioa**baN a *3 ± 
ftr^5i-«:fS«i-6»a-e*)oTt>Av^ ;£i&us-A 

-5,856 f 265tc|B«SttTV^o r©JiRtt#%J: LT# 10 

*»{M-hy** (NaOH) sfctt*iMb*y 

(KOH) ^^^SttT/l-^-^S^-^^it-rS^nir^ 

(agglomerates) CL, ^(C^tt^^®^^^. pH^ 
12. 7*^L14tiM^t^V>L9 5°C (2 0 0 

° F) <7X ±a^AJRfb:^***tp***^J:oT&a 
i-So *gitaoTMLtiift^4 o ot 20 

,915 ,365fc:E*StLr 
[0 0 5 4] *Oftfc> 9 ffif!M>fc <H1 «<£>T;U 

[0 0 5 5] Mfl pHj&Sl 2fcl^Ll 4 S? 
4L<lipH*12. 5^^113. 
[0 0 5 6] 7;^;t^, 2 0 0°C*V^60MS, ff* L 

< «5 o'C&i^l 1 5 otwa^-eftKis-e-s. 

[0 0 5 7] 7/^;t^ x 2 0 0°C^^L6 0 0°CO^ 
ft. ff^ L< (13 0 OW^LS 0 OtOMIf^lt 

[0 0 5 8] 4fc*fe©iBffi^J:tLtf, *369i«:*J>*< 1: 
fc (coz) ttWtot LT^fr^^Sfch, 

air^t'fcot, (a) ffi«<Z>«*L^, KfkT^^-^Sr 
o-fe^©«ltfcJ:0-|WkjR* (CO2) tt 

fcm^mvo (C02) t— »3jsi»**ixfc» 

»SlxfcS«08ttixS:»T. (b) xm (a) ^ 

[0 0 5 9] Sb*-flfe<o(ffl®^j:tttf. so 
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(h 2 ) teXTf-mimm (coi sfef>4 

<fc*-IMfc«* (CO2) «r^«»i:L-C*tf^ric* 
^OgEtL^b. tK^ (Hz) *3J:tf/*fctt— IMfcR* 
(CO) &®5ti-^^&T'fcoT, (a) -^ric^^at 

(CO2) tfv>&< 1 «FPS:K*t-i:oTI^5fei-S» 
KxeSrltUT, -itfbK*^«« (CO2) <7V>ft< 

T. (b) Jfc^ Xg (a) fc«fc»»Snfc'&riMf* 

<&«cn&tf«PL-c, (h 2 ) isjitf/Sfctt— BMfc; 
MX (co) «r»»i-a/J>fc< £t locftliMlia 

[0 0 6 0] 
[0 0 6 1 ] 

[0 0 6 2] ^i(7)yi/-^/M-y (C 1) Ji x 

yselC «t o T#fiaS-§-2-5GradeAT*|g5B ^tl^TA-^^ 
flH^Tffrftbfc 0 r<07y^^tMI^2mm(Dg«l: 

[0 0 6 3] ttSESI (BET) : 3 4 0m 2 /g 
:8 0 0 k g/m 3 
©Wffifil : 1 6 d a N 

EUfft^fLS (macroporos ity) (> 7 0 0 A) : 0 . 
1 1 c c / g 

$5 2(07 u—? (C2) tt, 

7VU^ N ;tfcfLaroche Industr ies^ ^IStE 

MLfco r^T^-m, 7X12>s/^ (2. 8 
mmXl. 4mm) ifcllS X 8 ^ y>a (4 mm X 
2. 4 mm) ^tt^OJfcttSrft U ^^4#t£teWT<£>il 

[0 0 6 4] it«W§ (BET) :2 7 0m 2 /g 
:817k g/m 3 
tMWfflSt : 1 0 . 8kg 

O7 0 0A) : 0. llcc/g 
m <7)SttT /u ^ -^-a -204 -4<Ofl^#aj£ JgJl 

[0 0 6 5] ^{fc3^St : #tj 0 . 02 MM% 

m<tm .mo. 02 mm% 

WtikTs\'$~*J**S*:Xfi&mWt<k#> : *5 9 3. 9fii% 
: ^ 6 S*% 

*9 La roche Indus tr iesrt ^ tb 5 # HR # -^A -20 
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[0 0 6 6] *5SWtw^Sw(^A-206St£T/^^^-^# 

[0 0 6 7] JtSEffi (BET) :2 8 0mVg 
: 8 0 0 k g/m 3 
*&#}£fii : 5 . 4kg 

gSW#?LS (> 7 0 0A) : 0. 10c c/g 

[0 0 6 8] : #3 0 . 02 

»ft«:»0- 0 211% 

mmtA : m 6 a*% 

k*-<&»*m*3i^t* »jsii-^# 4 5 o P P 

[0 0 6 9] fflV^Pt^liTSA^^yr-fc^ IS 

[0 0 7 0] : 6 |fe*fr/<— ^ 20 

: 2 5°C 
#*Sftfl; : 1 . 2 Sm 3 /0# 

r 5 LT ft bftfc^ u - ^ - ^C 1 *5it5C 2 

^n-fe* (^C2) <Ofcfcfei-»*iS % &5fE&«<7) 
T^^*JB^£teJBLfc:7uir;* (*-^Cl) tc^f 

[0071] «*^T/vs^fcfll^3flWH 

L fc :/ p * T*« C O 2 <7> :/ \y — ^ ^ / v — jj$ 2 ft V > L 

3 «FlB«jciBr. «9 . -f ft^*> 2 ft^ L 3 ^ra^Sh^co 30 
aSEOTyV- 5 UfcCOzSrlSfeSi-afcfe 
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[0 0 7 2] SsMRWfc, **Wt?«Sli-a K-^Stifc 
JSttT^5-^Srffiv>Sr it (C2) , 8*ft|*0l«m 

[0 0 7 3] ^oT, *»W^«S^P-fe^tt, fi^^ 
1 tcft«9, *fcttTyu$-J-^ttffl*355^4v^4€>tf, 

[0 0 7 4] Sfc, «fflLt*««l:ffS7;i/^tOC 

MfcaS^O-fe^^R***!, |fg^<7>»*^ (kinetic 
s) fc*5V*-C\ ^V P nir^^^V>T#^^L^t^>J:^ 
t>3. 5&^L4{g*:§^w 4:3dS»^S. 
[0 0 7 5]MT'fcl W*ft^ofcri:K#, 
Jfc*B8WS2 0 0m 2 /g4^l2 9 9m 2 /gt« 

flS«*©»#Wtttt, Jt$SP 3 0 0mVg^J:@ 
[0 0 7 6] ^OrtttSfc, ttB^^^^f^fl^ 

[Hi] ttjfcaiSftitf^w^T^s^fcfflv^rftfe 
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